The provision of effective contraception is fundamental to the practice of women's health care. The most effective methods of reversible contraception are the so-called long-acting reversible contraceptives, intrauterine devices and implants. These methods have multiple advantages over other reversible methods. Most importantly, once in place, they do not require maintenance and their duration of action is long, ranging from 3 to 10 years. Despite the advantages of long-acting reversible contraceptive methods, they are infrequently used in the United States. Short-acting methods, specifically oral contraceptives and condoms, are by far the most commonly used reversible methods. A shift from the use of short-acting methods to long-acting reversible contraceptive methods could help reduce the high rate of unintended pregnancy in the United States. In this review of long-acting reversible contraceptive methods, we discuss the intrauterine devices and the contraceptive implant available in the United States, and we describe candidates for each method, noncontraceptive benefits, and management of complications.
L ong-acting reversible contraceptive is the name given to methods with long duration of action and without the need for active adherence once initiated. Long-acting reversible contraceptive methods available in the United States include two intrauterine devices (IUDs) and a contraceptive implant (Fig. 1) . A less commonly used term, but more descriptive, is that of forgettable contraceptives, which are defined as those methods requiring attention no more often than every 3 years and including IUDs, implants, and sterilization. 1 In contrast to other user-dependent methods, including pills, patch, ring, condoms, and injections, long-acting reversible contraceptive methods only require intervention to discontinue. They are characterized by low failure and high continuation rates, earning them a position at the top tier of contraceptive methods, side by side with sterilization. 2 Long-acting reversible contraceptive methods hold great promise in the United States and globally to reduce unintended pregnancy. In the United States, oral contraceptives and condoms are the most commonly used reversible contraceptive methods. 3 The effectiveness of these methods is limited by their relatively high failure and low continuation rates in typical use. 4 Many unintended pregnancies occur in women who use methods inconsistently, incorrectly or both, problems obviated with the use of long-acting reversible contraceptives (Fig. 2) . In developed countries where long-acting reversible contraceptive methods comprise a larger proportion of the method mix, unintended pregnancy rates are often lower. 5 The Institute of Medicine has called for an increase in long-acting reversible contraceptive use among young women as a national priority. 6 The past decade has seen an encouraging increase in the use of IUDs in the United States; in 2002, only 2% of reproductive-aged U.S. women used an IUD compared with 5.5% in
2008.
3 A single-rod contraceptive implant, the etonogestrel implant, was approved by the U.S. Food and Drug Administration (FDA) in July 2006 and has been marketed in the United States since the autumn of that year. Its prevalence of use is as yet unknown.
Despite the good news about increased use of long-acting reversible contraceptive methods, the persistent and unacceptably high rate of unintended pregnancy in the United States remains a challenge, hovering at approximately 50% of all pregnancies for the past two decades. 7 Although many factors could help reduce unintended pregnancy, the factor that clinicians can directly affect is that of helping women improve contraceptive use. A philosophical shift-one in which unintended pregnancy is considered a public health emergency, requiring urgent and vigorous action-could prompt increased discussions of contraception at every visit, expedited appointments for women desiring contraception, efforts to further reduce barriers to contraception initiation and continuation, and, simply, to increase use of long-acting reversible contraceptive methods.
Long-Acting Reversible Contraceptive Methods
The copper IUD (Cu-T380A), the levonorgestrel intrauterine system, and the etonogestrel implant are the three long-acting reversible contraceptive methods currently marketed in the United States. The Cu-T380A is a T-shaped plastic device with 380 mm of copper wire wrapped around the stem and arms. It is FDA-approved for up to 10 years of continuous use. The levonorgestrel intrauterine system has a similarly shaped polyethylene frame medicated with a reservoir of 52 mg of levonorgestrel, of which 20 micrograms is released daily through the rate-limiting membrane. The levonorgestrel intrauterine system is approved for up to 5 years of use. The etonogestrel implant is a 4-cm-long ϫ 2-mm-diameter single-rod device. It contains 68 mg of the progestin etonogestrel, the biologically active metabolite of desogestrel, embedded in a solid core of ethylene vinyl acetate, which is released at a rate of 60 -70 micrograms/day in the first few weeks after insertion and 25-30 micrograms/day by the end of the third year of use. It is approved for up to 3 years of use and is placed using a prepackaged sterile inserter that is preloaded with the device. Both IUDs and implants have a checkered history in the United States. After safety concerns and litigation surrounded IUDs in the 1980s, a virtual hiatus in IUD use occurred until the approval of the Cu-T380A in 1989 and the approval of the levonorgestrel intrauterine system in 2000. Much reassuring safety data have accumulated on these intrauterine methods over the past two decades. The six-rod contraceptive implant, Norplant (Wyeth Pharmaceuticals), was available in the United States from 1991 until 2002, when its manufacturer discontinued production, nominally because of problems with the supply of product components. Despite high efficacy and excellent continuation rates, difficult Norplant removals led to litigation against the manufacturer and may have been a factor contributing to its discontinuation. The current etonogestrel implant, marketed worldwide since 1998 and in the United States since 2006, is also supported by a large body of safety data. 8 -10 A new version of the etonogestrel implant, with an improved inserter and a radioopaque device for easier detection, is currently undergoing study. 11 Overall, IUDs and the contraceptive implant have many advantages and few disadvantages (Table 1) .
Several evidence-based clinical guidelines are available to assist clinicians in the "nuts and bolts" of long-acting reversible contraceptive use, including the identification of appropriate candidates and the management of complications or unique medical circumstances. The American College of Obstetricians and Gynecologists has published both Committee Opinions 12, 13 and Practice Bulletins 14 -16 addressing long-acting reversible contraceptive methods. The Society of Family Planning publishes evidence-based guidelines, available on their web site (Societyfp.org), on topics of interest or controversy in family planning, including the use of IUDs in nulliparous women. Most recently, the Centers for Disease Control and Prevention released its comprehensive U.S. medical eligibility criteria (MEC) for contraceptive use in 2010. 10 The MEC criteria are useful for decisionmaking about appropriate contraceptives for women with specific characteristics or medical conditions using a 4-point rating scale: Category 1 is given for a condition for which there is no restriction for the use of the contraceptive method; Category 2 is given for a condition for which the advantages of using the method generally outweigh the theoretical or proven risks; Category 3 is given for a condition for which the theoretical or proven risks usually outweigh the advantages of using the method; and Category 4 is given for a condition that represents an unacceptable health risk if the Inhibition of ovulation 87, 88 Inhibition of sperm and ovum migration 85, 86 Inhibition of sperm and ovum migration 85, 86 Thickening of cervical mucus 87, 88 Thickening of cervical mucus 85, 86 Thinning of endometrium 87, 88 Onset contraceptive method is used. 
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Candidates for IUDs
Most women are good candidates for IUD use. A major and persistent obstacle to extending use of IUDs to more women is the application of restrictive criteria to define those women for whom the method is suitable. Parous monogamous women traditionally have been considered the only ideal candidates, whereas data support an extended spectrum of appropriate candidates. This spectrum comprises women seeking effective and long-term contraception and includes the following types of women.
Nulliparous Women
Data are reassuring that IUDs are effective, acceptable, and have excellent continuation rates in nulliparous women, although evidence is limited given the exclusion of nulliparous women from many studies. 17 Available data suggest that the IUD does not increase the risk of pelvic inflammatory disease (PID) in nulliparous women beyond the small increased risk present for all women in the first 20 days after IUD insertion. 18, 19 Additionally, the IUD does not appear to cause tubal infertility. 20 Despite these reassuring studies, many clinicians continue to limit IUD use. Although the package insert for the levonorgestrel intrauterine system discourages clinicians from using the device in nulliparous women, such language was removed from the package insert for the Cu-T380A in 2005. The same data submitted to the FDA to modify the package insert for the Cu-T380A would apply to the levonorgestrel intrauterine system, but the manufacturer has not requested an update. Although the levonorgestrel intrauterine system for nulliparous women is an off-label use, nulliparous women may be considered good candidates for its use. 17 The U.S. MEC gives IUD use in nulliparous women a Category 2 rating for both the CuT380A and the levonorgestrel intrauterine system, indicating that the advantages generally outweigh the theoretical or proven risks.
Clinicians and patients may have concerns that IUD insertion may be more painful or difficult in nulliparous women. Although nulliparous women may experience more pain, overall pain scores for IUD insertion are low for both nulliparous and multiparous women, 21 and insertion can be approached similarly for both. The few studies that have examined the use of preinsertion misoprostol do not consistently show differences in ease of insertion but do confirm that insertion is successful in the majority of nulliparous women whether or not misoprostol is used.
22,23
Adolescent Women Adolescent pregnancy is a major public health problem. Rates are high, the majority of adolescent pregnancies are unintended, and many end in abortion. 7 For adolescents who do not choose abortion, the effect of young motherhood may be profound. The typical adolescent pattern of episodic, sporadic sexual activity puts teenagers at particularly high risk for inconsistent contraceptive usage and discontinuation of short-term methods. Increased use of long-acting reversible contraceptive methods by adolescents may assist in decreasing rates of unintended pregnancy. Adolescents are also at higher risk for sexually transmitted disease and should be counseled about using both a highly effective contraceptive method and condoms.
Although less evidence is available regarding IUD use by adolescents, the available evidence is reassuring 23 and the stakes are high, particularly for those teenagers who already have had a child and have a significant risk of rapid repeat pregnancy. In a recent study of attitudes and beliefs of teenagers at a family planning clinic appointment, 55% had not heard of IUDs. 24 Those who had heard of IUDs from a health care provider were almost three times as likely to be interested in using it. These findings reinforce the idea that physicians may create demand for IUDs simply by including it in routine contraceptive counseling. The U.S. MEC gives IUD use in adolescent women a Category 2 rating, finding that the advantages generally outweigh the theoretical or proven risks.
Use in Women Immediately After Uterine Aspiration for Miscarriage or Abortion
Contraceptive counseling and method initiation are often neglected for women experiencing a miscarriage, even though half of those pregnancies are unintended. In addition, approximately half of women who have had an elective abortion have had a previous abortion. 25 No-show rates for follow-up visits are high and can lead to a missed opportunity for providing effective contraception. Immediate postaspiration IUD insertion has several advantages, including patient motivation and convenience, and is supported by evidence. 26 Women who undergo immediate insertion of an IUD after a first trimester uterine aspiration are no more likely to expel the IUD or experience other complications than women with interval insertion. 27 In a prospective comparative study, women who received an IUD immediately after abortion were three times less likely to have a repeat abortion within the next 3 years than women who received another contraceptive method. 28 Studies in other countries show similar reductions in repeat abortion. 29, 30 The U.S. MEC gives immediate IUD insertion after first trimester uterine aspiration a category 1 rating, indicating that there is no restriction for IUD use in this clinical situation.
Women Immediately Postpartum
Considerable evidence supports the practice of IUD insertion within 10 minutes of delivery of the placenta. 31 Although uncommon in the United States, immediate postplacental delivery IUD insertion is routine in several countries, including Mexico and Egypt. 32 The IUD may be placed manually, with a ring forceps or with the standard inserter. Ultrasound guidance may be helpful, particularly during the learning phase, in ensuring fundal placement of the IUD. Immediate postplacental delivery insertion has several benefits similar to those of postaspiration IUD insertion. Motivation is often high and the hospital setting is convenient for both patient and provider. Although the IUD expulsion rate for postplacental delivery insertion may be up to twice as high as that with interval insertion, the benefits of immediate-acting contraception may outweigh the disadvantage of an increased expulsion rate. 31 No-show rates for postpartum visits may be high, patients may become pregnant before the visit, and insurance coverage may be lost by 6 weeks, underlining the advantage of immediate provision of contraception. 33 As with all hormonal methods, questions arise about the compatibility of breastfeeding and use of the levonorgestrel intrauterine system. No trials have examined this scenario. The U.S. MEC gives a Category 1 rating to immediate postpartum insertion of a Cu-T380A, indicating no restriction on its use, and a Category 2 rating for the levonorgestrel intrauterine system, indicating that the advantages generally outweigh the theoretical or proven risks. Those involved in preparing the U.S. MEC have identified the effect of hormonal contraceptives on lactation as a high priority area for additional research. 34 
Women With Coexisting Medical Problems
IUDs are often the ideal contraceptive choice for women with medical problems, particularly those for whom estrogen is contraindicated. The U.S. MEC gives IUDs a rate of 1 or 2 points for a variety of conditions, including smoking, obesity, seizure disorders, and gallbladder disease.
10,15
Women Seeking Emergency Contraception
The copper IUD is underutilized as a method for emergency contraception, despite its high effectiveness. A recent prospective cohort study documented no pregnancies in 1,963 women with insertion of a copper IUD within 120 hours of unprotected intercourse. Continuation rates for long-term contraception were high, at 94 per 100 woman-years, among this sample of Chinese women. 35 Clinicians could have a major role in increasing the use of IUDs, restrictive criteria remain the norm. Although IUD use has increased over the past several years, a survey of obstetrician-gynecologists found that 20% of respondents had not inserted an IUD in the past year; however, of those who had, most (79%) reported inserting 10 or fewer. 36 In a survey of family planning clinicians in California, 40% did not offer IUDs to contraceptive patients. 37 Although many clinicians cite lack of patient demand as a reason for not providing more IUDs, a recent study demonstrated a large uptake of long-acting reversible contraceptive methods when such methods were included in counseling and made available without financial obstacles. In a sample of 2,500 women, 67% chose either an IUD (56%) or the single-rod contraceptive implant (11%). 38 
Noncontraceptive Benefits of IUDs
Noncontraceptive benefits of IUDs are becoming increasingly well-known, particularly those accruing to the levonorgestrel intrauterine system. Some say that with a speculum and a levonorgestrel intrauterine system, you can run a gynecology clinic. The levonorgestrel intrauterine system is FDA-approved for the indications of contraception and heavy bleeding, and evidence for its usefulness in other gynecologic conditions, such as leiomyomas, adenomyosis, endometriosis, and as the progestin component of hormone therapy, is accumulating. Additionally, the Cu-T380A has been shown to have a protective effect against endometrial cancer, 39 and preliminary case series data suggest that the levonorgestrel intrauterine system may be effective in treating endometrial hyperplasia. 40 Several reviews and meta-analyses outline the noncontraceptive benefits of IUDs. 39, 41, 16 Heavy Menstrual Bleeding Strong evidence confirms the utility of the levonorgestrel intrauterine system for treatment of heavy vaginal bleeding. In levonorgestrel intrauterine system users with no symptoms of menorrhagia, prospective studies have documented an increase in hemoglobin ranging from 0.5 to 1.6 g/dL, as well as a decrease in dysmenorrhea. 42 In women who have menorrhagia, use of a levonorgestrel intrauterine system is often therapeutic. Results pooled from numerous heterogeneous prospective studies show a decrease in measured menstrual blood loss estimated at 74% to 97%, and the number of bleeding days was reduced by 50%. 41 Satisfaction rates with the levonorgestrel intrauterine system were high in these studies (72%-94%), and overall continuation rates were excellent (65%-88%). A Cochrane review concludes that use of the levonorgestrel intrauterine system is associated with high patient satisfaction and willingness to continue the method, but with more progestogenic side effects than surgery. 43 A single, small, randomized trial (Nϭ39) compared the levonorgestrel intrauterine system with combined oral contraceptive pills, the most common first-line therapy for heavy bleeding, and found reductions in bleeding with both but a greater reduction in the levonorgestrel intrauterine system group. 44 Meta-analyses suggest that 50%-60% of women may avoid hysterectomy with use of an levonorgestrel intrauterine system. Although some ultimately undergo hysterectomy when the levonorgestrel intrauterine system is not successful in controlling bleeding, a trial of the levonorgestrel intrauterine system remains more cost-effective than immediate surgery. 45 The levonorgestrel intrauterine system compares favorably with surgery in improving quality of life in women with heavy bleeding. 43 Surgery, particularly hysterectomy, is more effective at reducing bleeding but is associated with more serious complications.
Uterine Leiomyomas
Several small studies suggest that the levonorgestrel intrauterine system may improve menorrhagia in women with leiomyomas. A systematic review of 11 trials in which women with leiomyomas used the levonorgestrel intrauterine system found that menstrual bleeding decreased and that hemoglobin and hematocrit increased among continuing users. 47 The evidence for these findings is fair, based on the noncomparative study design and small number of women studied. In women with menorrhagia and leiomyomas that do not distort the uterine cavity, particularly those who wish to avoid surgery, clinicians may recommend a trial of the levonorgestrel intrauterine system as an alternative to ablation or hysterectomy. Users of either the levonorgestrel intrauterine system or the Cu-T380A who subsequently have leiomyomas diagnosed may continue to use the IUD. The U.S. MEC gives a 2-point rating for both levonorgestrel intrauterine system and Cu-T380A IUD use in women with uterine leiomyomas, indicating that the advantages generally outweigh theoretical or proven risks.
Endometriosis
Two randomized controlled trials and three observational studies with small numbers of women have examined the effect of the levonorgestrel intrauterine system on pain in women with varying degrees of endometriosis. 41 Results suggest reductions in dysmenorrhea and pelvic pain, pointing to the need for larger studies. Although the data are scant, women who desire contraception and have pain from endometriosis may be reasonable candidates for a trial of the levonorgestrel intrauterine system.
Progestin Component of Hormone Therapy
A number of randomized controlled trials, as well as cohort and observational studies, have examined the use of the levonorgestrel intrauterine system as the progestin component of combined hormone therapy and its utility in protecting the endometrium from hyperplasia during use of exogenous estrogen. 41 The levonorgestrel intrauterine system is protective against uterine cancer in the setting of hormone therapy. In these heterogeneous studies, endometrial suppression was confirmed by histology, ultrasound measurement of the endometrium, or both. Additionally, use of the levonorgestrel intrauterine system reduces number of bleeding and spotting days compared with oral progestin. In the United Kingdom, the levonorgestrel intrauterine system is licensed to provide endometrial protection for women using estrogen therapy.
IUD Complications
Perforation of the Uterus
The rate of uterine perforation at the time of IUD insertion is estimated at 0.8 to 2.2 per 1,000 IUD insertions. 42 Although perforations of the IUD into the abdominal cavity may be diagnosed soon after placement, they also can be diagnosed years later, for example, as an incidental finding on an abdominal X-ray. Most commonly, perforations are initially suspected when the strings are missing on speculum or bimanual examination. In reviews of IUD perforations from national registries, severe pain at insertion and unexpected pregnancy were both associated with IUD perforation. 48 Missing strings should prompt a search for the location of the IUD. If ultrasonography fails to reveal the IUD, then an abdominal X-ray should be obtained to exclude IUD expulsion and confirm a diagnosis of IUD perforation. The levonorgestrel intrauterine system may be more difficult to visualize with ultrasonography than the Cu-T380A. Placement of a sound in the uterus during the X-ray may facilitate localization of the IUD.
Once the IUD is known to be in the abdomen, it should be removed. Although some investigators consider removal optional, 49 the World Health Organization and other authorities recommend it. 2 Concerns with retained intra-abdominal IUDs include adhesion formation, infection, rare cases of injury to intraabdominal organs, and patient anxiety. The majority of intra-abdominal IUDs may be removed laparoscopically and are often found encased in omentum or in the pouch of Douglas. A careful search with the laparoscope will often reveal a tell-tale string or a small amount of exposed plastic that leads the operator to localize the device (Fig. 3) . In challenging cases in which the IUD cannot be visualized, intraoperative fluoroscopy or X-ray may be helpful. In a recent series of 10 intra-abdominal IUDs, eight were removed laparoscopically and two required laparotomy. 50 Although perforation is rare, it is often viewed as a major complication and may dissuade providers from offering IUD insertion. The number of unintended pregnancies and abortions prevented by use of IUDs outweighs the disadvantage of the unusual IUD perforation.
IUD and Pregnancy
Despite the high efficacy of IUDs, clinicians who routinely place IUDs may face the challenge of the woman who becomes pregnant with an IUD in place. Women should be counseled to seek medical attention immediately if they suspect they have become pregnant while using the IUD, given the risk of ectopic pregnancy. Although it is a misconception that IUDs increase the risk of ectopic pregnancy, it is true that the small percentage of women who become pregnant while using an IUD are more likely to have an ectopic pregnancy. 51, 52 In a woman using an IUD with a positive pregnancy test result, the clinician's first responsibility is to determine whether the pregnancy is intrauterine. Women with an ectopic pregnancy may be treated medically or surgically, as indicated. Although the IUD, if appropriately placed, need not be removed and may continue to provide contraception, many women in this situation request IUD removal, finding it difficult to trust a method that was unsuccessful.
Women with a viable intrauterine pregnancy may desire induced abortion. The IUD should be removed, and medical or surgical abortion may be offered depending on the individual clinical scenario. In women who desire to continue the pregnancy, removal of the IUD when strings are visible is recommended by both the FDA and World Health Organization, 53, 54 although these recommendations are based on scant data. Complications associated with a retained IUD in pregnancy include septic abortion and preterm labor, whereas complications associated with removing the IUD include miscarriage.
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PID
Despite the small increased risk of PID in the first 20 days after IUD insertion, PID remains unusual at any time period. 19 Optimal treatment for the woman in whom PID develops with an IUD in place is unclear. Limited evidence suggests that the degree of inflammation seen in women diagnosed with PID, either with or without an IUD in place, is similar. A small study suggests no differences in outcomes in women diagnosed with PID, treated with antibiotics, and randomized to IUD retention compared with removal. 19 Decisions about IUD removal compared with retention in this setting are often based on the severity of the illness, the response to antibiotic therapy, and the woman's parity.
IUD Insertion Protocol
Cumbersome IUD insertion protocols requiring several visits can pose a roadblock to women seeking an IUD. Consistent with the approach of reducing barriers to contraception and initiating the method promptly once chosen, an IUD insertion may be accomplished during a single visit. Assuming pregnancy may be reasonably excluded, an IUD may be placed on any day of the woman's cycle. If difficulty is encountered during insertion, an oral narcotic or paracervical block may be administered. Women at high risk for sexually transmitted diseases should be screened according to evidence-based guidelines. 56, 57 Such screening may be performed at the time of IUD insertion, and insertion need not be delayed until results are obtained. If the Chlamydia or gonorrhea test results are positive, then the woman may be treated for the sexually transmitted disease per standard protocol. There is no evidence that the IUD should be removed before or during treatment. 
CONTRACEPTIVE IMPLANT Candidates for the Contraceptive Implant
The etonogestrel implant is an appropriate contraceptive option for most women, with a U.S. MEC Category 1 for women of all ages and parity. Contraindications are rare (Table 2) .
Adolescent Women
The implant may be a particularly attractive option for adolescents. Past experience with Norplant suggests that implants are an acceptable and effective contraceptive for many teenagers. A study of postpartum teenagers reported that implant users were more likely to continue the method at 2 years than either oral contraceptive or depot medroxyprogesterone acetate (DMPA) users. 60 The average interval between the index pregnancy and a repeat pregnancy was 24.8 months for implant users compared with 18.1 months for oral contraceptive or DMPA users. The study underscored the need for prompt, effective contraception for adolescents, because 47% of teenage mothers in the study resumed intercourse within 6 weeks of delivery. In another study of adolescent mothers involved in a comprehensive pregnancy prevention program, the only factor correlated with an increased interval of time to repeat pregnancy was initiation of a contraceptive implant. 61 Since the FDA placed a black box warning on DMPA because of its effects on bone mineral density, concerns have arisen about the effect of other progestin-only methods on bone mineral density, especially in young women. Bone mineral density is only a surrogate marker, and conclusions about actual fracture risk should not be drawn based on the effect of contraceptives on bone mineral density. However, it is reassuring that an examination of bone mineral density in users of the implant compared with users of a copper IUD demonstrated no differences in bone mineral density of the lumbar spine, the proximal femur, or the distal radius. 62 In addition, estradiol levels were similar in both groups. The U.S. MEC gives use of the implant a category 1 rating for use in adolescents, indicating no restrictions on its use.
Obese Women
Concerns have been raised that overweight and obesity may have a negative impact on the effectiveness of hormonal contraceptives. Little evidence is available to guide decision-making about use of the etonogestrel implant in obese women because most trials have excluded women weighing more than 130% of ideal body weight. 9, 63 In a study that included women of all weights, 19.4% were defined by body mass index as overweight and 8.9% were obese. No pregnancies occurred in overweight or obese women using the implant. 64 In a postmarketing analysis, the few reported pregnancies were equally distributed across all weight categories. 65 The typical use effectiveness of the implant is so high that even if pregnancy rates in obese women were two-times to three-times higher than those in normal-weight women, the implant would remain highly effective. A study is currently registered with ClinicalTrials.gov investigating the pharmacokinetics of the implant in obese women. Lacking further research, the implant should be offered to obese women with appropriate counseling about the lack of definitive data proving effectiveness.
Postpartum and Breastfeeding Women
Insertion of the implant before hospital discharge has the same advantages as immediate postpartum IUD insertion. A recent study of postpartum women using the implant reported no deleterious effects on measures, including blood pressure, blood count, lipid profile, and inflammatory markers. 66 The U.S. MEC gives the implant a category 1 rating for postpartum women who are not breastfeeding. In breastfeeding women, limited data indicate that use of the implant does not affect breastfeeding outcomes. A study of lactating women randomized to the implant compared with a copper IUD, both initiated at least 4 weeks postpartum, found no differences in milk composition or quantity. 67 The same study patients and their infants were followed-up for up to 3 years and no differences were noted in the duration of breastfeeding, infant weight and body length, biparietal diameter, or psychomotor development. 68 In another study, exclusively breastfeeding women were randomized to implant insertion or DMPA, both administered at 24 -48 hours postpartum. They were followed-up for up to 12 weeks and no differences were found in breastfeeding continuation between the two groups. 66 The U.S. MEC gives a category 2 rating to use of the implant by breastfeeding women.
Factors that may influence immediate compared with delayed implant insertion include insurance coverage and access to care with a provider trained to insert the implant.
Noncontraceptive Benefits
The contraceptive implant is approved by the FDA only for use as a contraceptive. However, as with other hormonal contraceptives, noncontraceptive benefits add to the appeal of the method. Hormonal methods such as GnRh agonists, DPMA, and Norplant have been successfully used to treat pelvic pain syndromes. Current studies, although limited in number, are encouraging that the etonogestrel implant may provide another option for treatment of pain syndromes. In a study of 315 patients, rates of dysmenorrhea decreased from 59% at baseline to 21% with treatment. 69 Of the 187 patients with dysmenorrhea at baseline, 81% reported improvement and only 10% reported an increase in symptoms.
A pilot study comparing the etonogestrel implant to DMPA in women with laparoscopically proven endometriosis reported that both methods were associated with decreased pain scores. In the etonogestrel implant group, pain intensity scores decreased by 68% compared with 53% in the DMPA group. 70 A case series of five women with severe pain from endometriosis reported that four of the five had excellent relief of symptoms with the implant. 71 A randomized trial of 23 women with pelvic pain and pelvic congestion syndrome compared treatment with the etonogestrel implant to no treatment. Women with the implant had significantly lower pain scores at 1 year, decreased severity of dysmenorrhea, less monthly blood loss, and fewer days of pain than untreated controls.
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Insertion and Removal
Providers must complete a 3-hour, FDA-mandated training session before beginning implant insertions. The training session includes an overview of the method as well as hands-on training with a simulated arm and placebo devices. Training must be coordinated by a representative of the company distributing the implant. Since 2006, the company has changed owners twice, leading to disruptions in the availability of training.
Information on training sessions is available at http://www.implanon-usa.com. The training requirements are cumbersome but aim to encourage appropriate counseling and prevent deep insertions that can make removals difficult.
Insertion and removal of the implant are simple procedures with few complications. 73 A study of 330 patients at 16 U.S. sites reported an average insertion time of less than 1 minute and removal time of 3.6 minutes. 74 In a summary of international trials, 1% of women experienced insertion complications, none of which was major. 9 Complications included hematoma and slight bleeding at the insertion site. In the same summary, 1.7% of women experienced removal complications and none was major. 9 Removal complications were most commonly associated with fibrous scarring or deep location of the implant. Wrapping the upper arm with compressive gauze for 24 hours may limit the minor common side effect of bruising.
Nonpalpable Implants
The most likely cause of pregnancy in implant users is noninsertion of the device. Although contraceptive trials showed no pregnancies in implant users, postmarketing analysis of actual implant performance documented a pregnancy rate of approximately 1 per 1,000 implants. 65, 75 The most common reason for pregnancy was noninsertion of the implant: 65 although the woman had undergone the insertion procedure, either no implant or a placebo implant was placed. Noninsertion was confirmed by the absence of detectable etonogestrel levels and accounted for 50.3% of reported pregnancies. Before insertion, the implant should be visualized in the inserter and care should be taken to hold the inserter in an upright position once the needle guard is removed and before placing the implant in the arm. Holding the inserter upright prevents the implant from inadvertently falling out. The implant should be palpated in its position under the skin of the arm both by the woman and by the clinician immediately after insertion. If the implant is not palpable, further evaluation, typically ultrasonography, should be undertaken to ascertain whether and where it was actually inserted.
The device must be palpated before initiating an attempt at removal. Most nonpalpable devices are the result of deep insertion; migration of the implant from the site of initial insertion may occur with deep insertion. Localization of a nonpalpable implant is approached with ultrasonography, using a 10 -14 MHz transducer. Transducers typically used in obstetrics are only 3.5-5.0 MHz and do not consistently provide an adequate image. 76 Providers should relay the clinical history of deep implantation to the consulting radiologist and ensure that the radiologist has the appropriate equipment and expertise to locate nonpalpable implants. In the event that palpation or ultrasonography does not localize the implant, magnetic resonance imaging may be helpful. The currently available implant is not radio-opaque and will not be seen on X-ray or computed tomography scanning. If imaging fails to localize the implant, then etonogestrel levels should be obtained to verify that the implant is in the woman's body. Only the manufacturer can obtain an etonogestrel level. Consultation with the manufacturer is recommended to help ascertain if a woman is an appropriate candidate for an etonogestrel level and how to obtain and run the sample (http://www.implanon-usa.com).
Removal of deep implants in the radiology suite has been accomplished with a sterile set-up and the use of lidocaine as an anesthetic. The ultrasonographer or radiologist locates the implant with an ultrasound transducer wrapped in a sterile cover; it may be helpful to mark the site with a sterile pen to identify the appropriate location for the incision. Ultrasonography can identify the hemostat and guide it to the implant. After removal and application of a steri-strip, a bandage may limit bruising of the arm. Deeply placed implants should be removed by providers familiar with the anatomy of the upper arm.
Side Effects of the Contraceptive Implant
The most common side effect of the etonogestrel implant is unpredictable bleeding. An integrated analysis of 11 international trials including 942 women and 24,679 cycles reported that 11.3% of patients discontinued the etonogestrel implant prematurely because of bleeding abnormalities. 8 On average, the number of days of bleeding per 90-day reference period was 17.5. Infrequent bleeding (33.6%) or amenorrhea (22.6%) characterized more than one-half of all 90-day reference periods, whereas approximately one-quarter of the women reported prolonged (16.9%) or frequent (6.1%) bleeding. Patients with a more favorable bleeding pattern in the first 90 days after insertion tended to continue with a favorable pattern throughout the entire duration of use. More than half of those patients with an initial unfavorable pattern experienced an improved pattern over time. Overall, the number of bleeding days in implant users was similar to the number of bleeding days in a woman's natural cycle, but the pattern of bleeding was less predictable.
A study of 1,183 women reported an unfavorable bleeding pattern in almost one-third of women. Approximately 15% experienced prolonged bleeding and 16% experienced menometrorrhagia. Bleeding was the most common reason for implant removal. 77 Thorough counseling of patients before placement of the etonogestrel implant may decrease removal because of bleeding.
If an implant user presents with bleeding irregularities, she may be offered several options. Reassurance that more than half of patients with unfavorable bleeding patterns in the first 90 days of use will experience an improved pattern within the next 3-6 months may influence women to continue the implant. Alternatively, women may achieve at least temporarily improved bleeding patterns when treated with 1-3 months of continuous combination oral contraceptives. Although the improvement may occur simply with the passage of time and may not be attributable to the combination oral contraceptives, the end result may be continuation of the implant. A study of implant users who experienced an acute bleeding episode randomized women to various combinations of mifepristone, doxycycline, and ethinyl estradiol compared with placebo. The study found that mifepristone combined with either doxycycline or ethinyl estradiol was more effective than placebo in terminating an acute bleeding episode but did not improve subsequent bleeding patterns. 78 No clearly effective treatments have been identified to reduce irregular bleeding in women using progestin-only contraceptives. 79 Other adverse events reported in trials of the implant included headache (15.3%), weight gain (11.8%), changes in acne (11.4%), breast pain (10.2%), and emotional lability (5.7%). 8 Because the studies were not randomized controlled trials, no cause-andeffect relationship has been established between the reported adverse effects and the implant. Overall, only 13.9% of patients discontinued the implant because of perceived adverse events other than irregular bleeding. The most common reasons for discontinuation were emotional lability (2.3%), weight increase (2.3%), acne (1.3%), headache (1.6%), and depression (1.0%).
In small short-term studies, the etonogestrel implant has no adverse effects on lipid metabolism and liver function. A case-control study of 18 women followed-up for 12 weeks found decreases in highdensity lipoprotein, low-density lipoprotein, and cholesterol. 80 A comparison of the etonogestrel implant and Norplant reported increases in bilirubin with both methods, but levels remained within the normal range. 81 Another study found no changes in multiple parameters of liver function. 69 
Contraceptive Implant Insertion Protocol
As with IUDs, cumbersome insertion protocols can present barriers to etonogestrel implant placement. In most cases, the implant can be placed at a single visit when pregnancy can be reasonably excluded. Preventive services such as sexually transmitted disease screening and cervical cytology should be encouraged in appropriate patients but are not a prerequisite for implant insertion. There is no requirement for a pelvic examination before placement of the etonogestrel implant.
Cost-Effectiveness of Long-Acting Reversible Contraceptive Methods
Studies from the United States and Europe consistently show that long-acting reversible contraceptive methods are the most cost-effective contraceptives after approximately 2 to 3 years of use. 82, 83 A factor contributing to low uptake of long-acting reversible contraceptive may be the significant up-front cost associated with these methods. The cost of the devices varies depending on negotiated rates with different payers, but the current national retail price is approximately $700 for the levonorgestrel intrauterine system device alone ( Table 2 ). In addition to the cost of the device, costs for the office visit and insertion procedure add to overall charges. Practices may be hesitant to stock the devices because of the high cost, but waiting to order a long-acting reversible contraceptive device until a patient chooses it represents another barrier and eliminates the convenience of same-day insertion. Some payers do not cover all long-acting reversible contraceptive methods and even with insurance coverage, high copays may deter patients from choosing these methods.
CONCLUSION
Although the determinants of unintended pregnancy are complex and multifactorial, the promotion of long-acting reversible contraceptive methods should be the cornerstone of a strategy to reduce such pregnancies, both in the United States and globally. The three long-acting reversible contraceptive methods available in the United States-the Cu-T380A, the levonorgestrel intrauterine system, and the contraceptive implant-are the most effective with typical use at preventing pregnancy, the most cost-effective, and are associated with the highest levels of satisfaction and continuation of all reversible methods. Traditionally, contraception counseling has included all methods presented in a neutral fashion. However, given the tremendous advantages of long-acting reversible contraceptives compared with other reversible methods, it is time to consider these methods as first-line and to counsel women and provide these methods accordingly. Women should be clearly and unequivocally informed that long-acting reversible contraceptives are the best contraceptive choice for most women.
